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Claims 

We claim: 

5 1 . X method for determining the presence and/or amount of an analyte of interest 

in a test sampl^. said method comprising the steps of: 

(I) applying the test sample to a test strip to form a sample mixture in a sample 
reservoir, said test snip comprising 

(A) a chtomatographic medium; 
10 (B) the sample reservoir disposed on said chromatographic medium for 

receiving said test sample, said sample reservoir comprising 

(i) a first detection reagent comprising 

(a) a first detection ligand capable of selectively binding a 
first target moiety of said analyte of interest, wherein (i) said first 
15 detection ligand is conjugated with a semiconductor nanocrystal 

which, when exposed toa light of a selected excitation wavelength, 
is capable of emitting ligh^of a characteristic emission peak, and 

(ii) binding of said first detection ligand to said first target moiety 
forms a detection complex, 

20 (C) a capture reagent immobilized on said^hromatographic medium 

within a capture region which is distinct from said sample reservoir, wherein said 
capture reagent comprises a capture ligand capable of sblectively binding said first 
detection complex to form an immobilized capture complex; and 

(D) a control ligand immobilized on said chromatographic medium within 

25 a control region distinct from said sample reservoir and said capture region, 

wherein said control ligand is capable of selectively binding said fir^t detection 
ligand to form an immobilized control complex; 

wherein (i) said test strip has first and second ends, said sample reservoir^ 
disposed at said first end, and said capture region is interposed between said sample^ 
30 reservoir and said control region, (ii) said sample mixture comprises said test sample ; 
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<%! sai4first detection reagent, (iii) said sample mixture is transported via said 
chromato^r^^s^nedium from said first to said second end, (iv) said first detection 
ligand binds said fir§rt^|^moiety to form said detection complex, said detection 
complex is bound by said captiite5ieagent, and said first detection ligand which is not 
5 bound to said first target moiety is boun^ro^aidcontrol ligand; and 

(II) exposing said test strip to said light ofa^efe^ted excitation wavelength, 
wherein the production of light of said characteristic emission^e^e^both the capture 
and control regions is indicative of the presence of the analyte in the test^a^le. 

1 0 2. The method of claim 1 , wherein the amount of analyte in the test sample may 

be quantised by measuring the quantity of light emitted by the capture region. 

i ' 

3. The method of cl aim 1 , wherein said first detection reagent is present in said 
' sample reservoir in a dehydrated form. 

4. The method of claim 1, wherein said chromatographic medium comprises a 
nitrocellulose membrane. 

5. The method of^laim>l, wherein one or more of said detection reagents 

20 comprises said semiconductor nanocrystal conjugated directly to said detection ligand. 

6. The method of claim 1, wherein one or more of said detection reagents 
comprises a microsphere conjugated directly to said detection ligand, wherein said 
microsphere is dyed with said semiconductor nanocrystals. 

25 

7. The method of claim 6, wherein said nanocrystals are disposed on the exterior 
surface of said microsphere. 

8. The method of claim 6. wherein said nanocrystals are contained within the 

^ *•» 

30 interior of said microsphere. v 
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9. The method of claim 6, wherein said microsphere comprises a material 
selected from the group consisting of polystyrene, polymethylacrylate, polyacrylamide, 
polypropylene, latex, polytetrafluoroethylene, polyacrylonitrile, polycarbonate and glass. 

10. The method of c laim i, wherein said first detection ligand is a protein. 

1 1 . The method of claim 1 0, wherein said protein is an antibody. 

12. The method of claimj^ wherein said protein is an enzyme. 

13. The method of claim 1, wHSfbin said first detection ligand is a nucleic acid 
molecule. """"""""^ 

14. The method of daimj, wherein said capture ligand is a protein. 

15. The method of claim 14, wherein said protein is an antibody. 

16. The method of claim 14, wherein said protein is an enzyme. 



20 17. The method of ckimj., wherein said capture ligand is selected from the group 

consisting of a nucleic acid molecule, biotin arid antibody. 



18. The method of claku^ wherein said control ligand is a protein. 
25 19. The method of claim 18, wherein said protein is an antibody. 

20. The method of claim 18, wherein said protein is an enzyme. 



15 



21 - The method of clairfr4^wherein said control ligand is a nucleic acid molecule 
30 or biotin. 
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22. ft method for determining the presence and/or amount of an analyte of 
interest in a test sample, said method comprising the steps of: 

(I) applying the test sample to a test strip to form a sample mixture in a sample 
reservoir, said te\t strip comprising 
5 (A\a chromatographic medium; 

(B) tke sample reservoir disposed on said chromatographic medium for 
receiving said\est sample, said sample reservoir comprising 

(n a first detection reagent, comprising 

\ (a) a first detection ligand capable of selectively binding a 
1 0 first target moiety of said analyte of interest, 

Wherein said first detection ligand is conjugated with a 
semiconductor nanocrystal which, when exposed to a light of a 
selected excitation wavelength, is capable of emitting light of a 
characteristic emission peak, and 
15 (ii) a secondnetection reagent comprising a second detection 

ligand capable of selectively binding (a) a second target moiety of said 
analyte of interest, and w) a capture ligand, 

wherein binding of salS^first detection ligand to said first target 
moiety and said second dCTectimrjigand to said second target moiety 
20 forms a detection complex, \J 

(C) a capture reagent immobilized on said chromatographic medium 
within a capture region which is distinct from said sample reservoir, wherein said 
capture reagent comprises a capture ligand capable of selectively binding said 
second detection ligand to form an immobilized capture complex; and 

25 (D) a control ligand immobilized onWd chromatographic medium within 

a control region distinct from said sample reservoir and said capture region, 
wherein said control ligand is capable of selectively binding said first detection 
ligand not bound to said first target moiety to fonti an immobilized control 
complex; \ 
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Wherein (i) said test strip has first and second ends, said sample reservoir is 
disposecKat said first end, and said control region is interposed between said sample 
reservoir and said capture region, (ii) said sample mixture comprises said test sample and 
said first detection reagent, (iii) said sample mixture is transported via said 
5 chromatographic medium from said first to said second end, (iv) said first detection 
ligand binds sara first target moiety and said second detection ligand binds said second 
target moiety to form said detection complex, (v) said detection complex is bound by said 
capture reagent, and (vi) said first detection ligand which is not bound to said first target 
moiety is bound to saki control ligand; and 
10 (II) exposing satd test strip to said light of a selected excitation wavelength, 

wherein the production ofilight of said characteristic emission peak in both the capture 
and control regions is indicative of the presence of the analyte in the test sample. 

23. The method of claim 22, wherein the amount of analyte in the test sample 
1 5 may be quantified by measuring the quantity of light emitted by the capture region. 

24. The method of claim 22, wherein said first detection reagents are present in 
said sample reservoir in a dehydrated foimif\ 

20 25. The method of claim22^ whereiiWaid chromatographic medium comprises a 

nitrocellulose membrane. \ 

26. The method of claim 22, wherein one V more of said detection reagents 
comprises said semiconductor nanocrystal conjugated directly to said detection ligand. 

25 \ 

27. The method ofcl aim 2 2, wherein one or morV of said detection reagents 
comprises a microsphere conjugated directly to said detection ligand, wherein said 
microsphere is dyed with said semiconductor nanocrystals. \ 



\ 
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28. u'he method of cla im 2 7 , wherein said nanocrystals are disposed on the 
exterior surfafce of said microsphere. 

29. The method of claim 27, wherein said nanocrystals are contained within the 
5 interior of said microsphere. 

30. The method of claim 27, wherein said microsphere comprises a material 
selected from the group consisting of polystyrene, polymethylacrylate, polyacrylamide, 
polypropylene, latex, polytetrafluoroethylene, polyacrylonitrile, polycarbonate and glass. 



10 



31. The method orclaim 22, wherein said first detection ligand is a protein. 



32. The method of claim 31, wherein said protein is an antibody. 
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33. The method of claim ^31, wherein said protein is an enzyme. 



34. The method of claim 22\wherein said first detection ligand is nucleic acid 
molecule. 



20 



35. The test strip of claim 22, wnerei^aijFcapture ligand is a protein. 
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36. The method of claim 35, wherein said protein is an antibody. 



37. The method of claim 35, wherein said protein is an enzyme. 



38. The method of claim 22, wherein said oapture ligand is selected from the 
group consisting of a nucleic acidmblecule, biotin md an antibody. 



39. The method of claim 22, wherein said contAjl ligand is a protein. 
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40. Yhe method of claim 39, wherein said protein is an antibody. 

41 . TheSpethod of claim 39, wherein said protein is an enzyme. 

5 42. The method of claim 22, wherein said control ligand is a nucleic acid 

molecule or biotin. 

43. The method of claim 22, wherein said second detection ligand is a protein. 
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44. The method of claim 39, wherein said protein is an antibody. 



45. The method of claim 39, wherein said protein is an enzyme. 

46. The method of claim ^2, wherein said second detection ligand is a nucleic 
1 5 acid molecule. 

47. The method of claiqi_22, \wierein said second detection ligand is a 
bioatinylated antibody and said capture ligand is streptavidin. 

20 48. The method of claiiji22, wherein jfcaid^econd detection ligand is a 

bioatinylated antibody and said capture ligand isyavidin. 
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49. The method of claim 22, wherein said second detection ligand is an antibody 
conjugated to digoxigenein and said capture ligana is anti-digoxigenin. 



50. A method for determining the presence 
interest in a test sample, said method comprising the 

(I) applying the test sample to a test strip to 
reservoir, said test strip comprising 

(A) a chromatographic medium; 
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I) the sample reservoir disposed on said chromatographic medium for 
receiving^aid test sample, said sample reservoir comprising 

(i) a first detection reagent comprising 
(a) a first detection ligand capable of selectively binding a 

first target moiety of said analyte of interest, wherein (i) said first 
stection ligand is conjugated with a semiconductor nanocrystal 
which, when exposed to a light of a selected excitation wavelength, 
is capable of emitting light of a characteristic emission peak, and 

(ii) binding of said first detection ligand to said first target moiety 
1 0 forms a first detection complex, 

(C) a capture reagent immobilized on said chromatographic medium 
within a capture region which is distinct from said sample reservoir, wherein said 
capture reagent comprises aWpture ligand capable of selectively binding said first 
detection complex to form an immobilized capture complex; and 

15 (D) a control reagent immobilized on said chromatographic medium 

within a control region distinct from said sample reservoir and said capture 
region, wherein said control ligano\is capable of selectively binding said first 
detection ligand to form an immobilized control complex; 

wherein (i) said test strip has nrst and second ends, said sample reservoir 

20 is disposed at said first end, and said capureVregion is interposed between said 

sample reservoir and said control regiom,Yim§aid sample mixture comprises said 
test sample and said first detection reagenfi (iii) said sample mixture is transported 
via said chromatographic medium from saiafirst to said second end, (iv) said first 
detection ligand binds said first target moiety\and said second detection ligand 

25 binds said second target moiety to form said detection complex, (v) said detection 

complex is bound by said capture reagent, and (vi) said first detection ligand 
which is not bound to said first target moiety is bound to said control ligand; and 
(II) exposing said test strip to said light of a selecteckexcitation wavelength, 
wherein the production of light of said characteristic emissiorWak in both the capture 

30 and control regions is indicative of the presence of the analyte in the test sample. 
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51. The method of claim 50, wherein the amount of analyte in the test sample 
may be quantified by measuring the quantity of light emitted by the capture region. 

52. The method of claim JOo wherein said first detection reagents are present in 
5 said sample reservoir in a dehydrated form. 

53. The methou of claim J O, wherein said chromatographic medium comprises a 
nitrocellulose membranls. 

10 54. The method ofVlaimJ'O, wherein one or more of said detection reagents 

comprises said semiconductor nanocrystal conjugated directly to said detection ligand. 

55. The method of claims J O, wherein one or more of said detection reagents 
comprises a microsphere conjugated directly to said detection ligand, wherein said 
1 5 microsphere is dyed with said semiconductor nanocrystals. 



56. The method of claims, wherein said nanocrystals are disposed on the 
exterior surface of said microsphere. 



20 57. The method of claim 55, where 

interior of said microsphere 



saidVanocrystals are contained within the 



58. The method of claim55, wherein said microsphere comprises a material 
selected from the group consisting of polystyrene)\polymethylacrylate, polyacrylamide, 

25 polypropylene, latex, polytetrafluoroethylene, polyacrylonitrile, polycarbonate and glass. 

59. The method of claim 50, wherein said firstMetection ligand is a protein. 



30 



60. The method of claim 59, wherein said protein i\an antibody. 
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61. The method of cla im 5 9, wherein said protein is an enzyme. 

62. Theymethod of claim 50, wherein said first detection ligand is a nucleic acid 
molecule. 



63. The method of claim 50, wherein said capture ligand is a protein. 



64. The methockof claim 63, wherein said protein is an antibody. 
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65. The method of claim 63, wherein said protein is an enzyme. 



66. The method ofxjafm 50, wherein said capture ligand is selected from the 
group consisting of a nucleic acrd molecule, biotin and an antibody. 
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67. The method of ctek^SOi wherein said control ligand is a protein. 
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68. The method of c^aim 67, whereinSsaid protein is an antibody. 



69. The method of clmm 67, wh 



tin said protein is an enzyme. 



70. The method of claim 50, wherein^aid control ligand is a nucleic acid 
molecule or biotin. 

71 . A test strip for determining the presence and/or amount of an analyte of 
25 interest suspected of being present in a test sample, comprising: 

(I) a chromatographic medium; 

(II) a sample reservoir disposed on said chromatographic medium for receiving 
said test sample, said sample reservoir comprising 

(A) a first detection reagent comprising 
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(i) a first detection ligand capable of selectively binding a fij& 
target moiety of said analyte of interest, wherein (a) said first detect^ 
ligand is conjugated with a semiconductor nanocrystal which, wifen 
exposed to a light of a selected excitation wavelength, is capable of 
5 emitting light of a characteristic emission peak, and (b) binding of said 

first detection ligand to said first target moiety forms a first detection 
complex, / 

(II) a capture reagent immobilized on said chromatographic medium within a 
capture region which is distinct from said sample reservoir/wherein said capture reagent 

10 comprises a capture ligand capable of selectively binding said first detection complex to 
form an immobilized capture complex; and 

(III) a control ligand immobilized on said0hromatographic medium within a 
control region distinct from said samplesreservoir and said capture region, wherein said 
control ligand is capable of selectively bljidji^g^ud first detection ligand to form an 

1 5 immobilized control complex. 



72. The test strip of claim 74, wherein said first detection reagent is present in 
said sample reservoir in a dehydj?ated form. 

20 73. The test strip (JlakiLZl, wherein said chromatographic medium comprises a 

nitrocellulose membra 

74. The test strip of claim71, wherein one or more of said detection reagents 
comprises said/semiconductor nanocrystal conjugated directly to said detection ligand. 



25 



The test strip of clai^l/^^wherein one or more of said detection reagents 
composes a microsphere conjugated directly to said detection ligand, wherein said 
:rosphere is dyed with said semiconductor nanocrystals. 
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76. The test strip of claim 75, wherein said nanocrystals are disposed on the 
exterior surface of said microsphere. 

77. The te^t strip of claim75, wherein said nanocrystals are contained within the 
5 interior of said microsphere. 

78. The test strij^of claimJ75^ wherein said microsphere comprises a material 
selected from the group consisting of polystyrene, polymethylacrylate, polyacrylamide, 
polypropylene, latex, polytetWluoroethylene, polyacrylonitrile, polycarbonate and glass. 



10 



79. The test strip of claim 71, wherein said first detection ligand is a protein. 



80. The test strip of claim 79/wherein said protein is an antibody. 



15 



81 . The test strip of claim 79, whetein said protein is an enzyme 
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82. The test strip of claim 71, whereir 
molecule. 



detection ligand is a nucleic acid 



83. The test strip of claim 71, wherein said c&pture ligand is a protein 



84. The test strip of claim 83, wherein said protein is an antibody 



85. The test strip of claim 83, wherein said protein isW enzyme 



86. The test strip of cl^uru71^ wherein said capture ligand. is selected from the 
group consisting of a nucleic acid molecule, biotin and an antibod) 

87. The test strip of claim 71, wherein said control ligand is a protein 
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88.\The test strip of claim 87 wherein said protein is an antibody. 



89. Thte test strip of^laim 87, wherein said protein is an enzyme. 



5 90. The test^ strip of claiQi 71, wherein said control ligand is a nucleic acid 

molecule or biotin. 




91. The test stripW claimJ7Vwherein said test strip has first and second ends, 
said sample reservoir is disposed at said first end, and said capture region is interposed 
10 between said sample reservoir and said control region, and wherein further said capture 
ligand is capable of binding a second target moeity of the analyte, and said control ligand 
is capable of binding said first defection ligand which is not bound to said first target 
moiety. 
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92. The test strip of clairri/^Vherein said test strip has first and second ends, 
said sample reservoir is disposed at saidVirst end, and said control region is interposed 
between said sample reservoir and said capture region, and wherein said control ligand is 
capable of binding said first detection liganoVwhich is not bound to said first target 
moiety, and said capture ligand is capable of oindin^said first detection complex. 

V A 

93. The test strip of claim 92, wherein s^ifyeontrol ligand comprises said analyte 
of interest. ^ 
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94. The test strip of claim 92, wherein said conwpl ligand comprises said first 
target moiety of said analyte ofintei'dst. 



95. A test strip for determining the presence and/or amount of an analyte of 
interest suspected of being present in a test sample, comprising? 
(I) a chromatographic medium; 
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y(II) a sample reservoir disposed on said chromatographic medium for receiving 
lid test sample, said sample reservoir comprising 

(A) a first detection reagent comprising 
(i) a first detection ligand capable of selectively binding a first 

.target moiety of said analyte of interest, wherein said first detection ligand 
conjugated with a semiconductor nanocrystal which, when exposed to a 
lignt of a selected excitation wavelength, is capable of emitting light of a 
characteristic emission peak, 

(B) a second detection reagent comprising 

10 (i) a second detection ligand capable of selectively binding (a) a 

second target moiety of said, analyte of interest, and (b) a capture ligand, 

(III) a capture reagentNmmobilized on said chromatographic medium within a 
capture region which is distinct Vom said sample reservoir, wherein said capture reagent 
comprises a capture ligand capablk of selectively binding said second detection ligand to 

1 5 form an immobilized capture complex; and 

(IV) a control ligand immobilized on said chromatographic medium within a 
control region distinct from said sample reservoir and said capture region, wherein said 
control ligand is capable of selectively binding said first detection ligand not bound to 
said first target moiety to form an immobilized contfdi complex, wherein said test strip 

20 has first and second ends, said sample reservoik is/disnosed at said first end, and said 
capture region is interposed between said samplesreservoir and said control region. 

96. The test strip of claim 95, wherein said second detection ligand is a protein. 



25 



97. The test strip of claim 96, wherein said protem is an antibody. 



98. The test strip of claim 96, wherein said protein is Vn enzyme. 



99. The test strip ofclaim 95, wherein said second detection ligand is a nucleic 
30 acid molecule. 
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100. The test strip ofclaim95, wherein said second detection ligand is a 
bioatinylated antibody and said capture ligand is streptavidin. 



101. The testWip ofxjmir^95^ wherein said second detection ligand is a 
5 bioatinylated antibody anc^sai^ capture ligand is avidin. 

102. The test strip u£ claim 95 , wherein said second detection ligand is an 
antibody conjugated to digoxigenein and said capture ligand is anti-digoxigenin. 
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